DAF-2 pathway mutations and food restriction in aging Caenorhabditis elegans differentially affect metabolism.
In Caenorhabditis elegans, metabolism and life expectancy respond to environmental cues of food availability and temperature. Several genes act in a neuroendocrine, DAF-2, insulin/IGF-1 receptor-like pathway in which reduced signaling affects metabolism and increases longevity. Here we describe the effect of reduced DAF-2 signaling on several parameters of metabolism including rates of oxygen consumption and heat output, the calorimetric/respirometric ratio, ATP levels, XTT reduction capacity and accumulation of lipofuscin. We also asked whether the DAF-2 signaling pathway mediates the metabolic and longevity effects of axenic culture medium. We show that both interventions act either antagonistically or in concert, depending on the parameter examined and that axenic culture medium, unlike DAF-2 signaling, does not need DAF-16 for generating these effects. In addition, we provide evidence that DAF-2 signaling controls mitochondrial bioenergetics by adjusting the rate of ATP synthesis to the rate of ATP utilization and by regulating the heat-producing proton leak pathway.